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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce electric power 
consumption by providing each transistor element and 
each electron source element in a crossing region of a 
first signal line and a second signal line. 

SOLUTION: A pixel transistor 302 and a thin-film type 
electron source element 301 are provided near a region 
where a row electrode (first signal line) 310 crosses a 
column electrode (second signal line) 311. A gate 
electrode of the pixel transistor 302 is connected to 
the row electrode 310, and a source electrode is 
connected to the column electrode 311, and a drain 
electrode is connected to one electrode (lower 
electrode) of the thin-film type electron source element 
301. The other electrode (upper electrode) is connected 
to an upper electrode drive circuit 45. Reactive power 
(electric power consumption in a thin-film electron 
source matrix) of a row electrode drive circuit 41 and a 
column electrode drive circuit 42 can be reduced 
considerably by the structure. Since load capacity of 
the drive circuits is also decreased and demand for the 



drive circuits is eased, low cost can be realized. 
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HirtBS I- -> ^m^micnSiii- en s i i ttc. tsp 
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n 1 <D:)^i^«:§5:i:f 6n^m 1 cDft-^S<t , 
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B!riE§h5>i?>^3r^^®M:Kt:fe.nSi<!;4>(C, TSiS 20 
mmt. ife^ili, ±g|5^fi!<!:=5:C0DJli#{c8iJSL/fc*« 

^^i*^wr^m2©»tei^ii^. H«gemi©«« 
BiriB^ h ^ i^m^it. mizm 1 ©ft#«8i mriB^ 

J^i83jt^3} «Sf!ffl©h7>S^;^if3g^i. 
BMfBS h ■7>i;';^4i^^S(cg3:W6nSi i fete, ygp 
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i «r wi-sa 1 ©s«<b , 

m^fef*?:Wt-Sm2©»lgi*{i^. B«lfl^l©S1g 

B-jfB«^**ij J: vm&m 2 ©»«i riB* n^sra^jk 
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BUlBmi ©i^JlitcBfiK^nSBMieWfflSfiii. 
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>^ol.$6if§©i 2 "fife jro'j^gpgng 1 1 ct3-c. Elf#i® 
tBSf'Ffflt?«5[SL*SWx*>'l/=t^^-*j»e5, C©t£m, ± 
gpsilSl 1 -K^i 0|?il(c$iJiiL.}fcn#.cBr-{i. ^'!7;&: 
x^.;^^-i&;^(^/t'1-^ hxui? hn>?!)S^^. cne. 
©jj^ I- X u 47 1~ o >® 5 ^ _ ±g|j-^ffi ] 1 ©ft^pg?^ 
(*) «±©X;^;U+'--;5::ff^5<jO(j^ j 0<ti(C 

sttBsn, ^g■nJ-:^^1-©^>®tt±g|5^® 1 \i,cmnihts. 
t£ii. M I Ml^?illim^^j!S{i, mA.\,t, ^^^w-Q - 3 2 
04 5 6^.ii$Rtcie«S$nrt^s. cc-c. iSB^Sl 

•7 h «; i';^^^K:jfJ^-r4iffim©JSrr*>6^TiS^ffe^ 

SJ^^iegU. *C*ie)©]B(tti^^^5r»^cfi-C';]nj^L/fc 

-5C i^CJ: OB^M©ili<|!^:^T^-r SiS{S^7T^i?g;Sr«J^ 
•rSCi*Jr-ge.5. aSllSS^^j^.t3:. S)tttl^^=-f - A© 

ffi?53^©i?^?rSt:ttc < l^®r}ai^-^-n^ J^ri'F E D 
[0004] 

4fflUfca^T^3^grti, |i|5®iig<g (cathode-ray tube: 
CRT) ©J:^){CS-'i. P'^-T'Xi^^Srfflts-r. S/ctr-A 

h 'J ^X-C©?«SfS:^^l!!iis-r*, 02 2 

fie*©?fM^^2Sv h u *'yi©aDs«j;3t*/T^-rs-c 
^T7^^SJ«:^*o'€)^fms3 1 0 4c?®MS!^^j«s^^ 

3 0 1 <0-:fs<D'm& (TSUmS 1 3) ifimm^H. nfs 

:^©^@ (±gpmisi 1 ) f)mu^inx(.^i>, tj:i6. m 

2 2t'tt3tfx3?iJ©ti^?:HiSL.ri,>S*s. Hl^tctJ 

^tt-y-T-jffii^ (sub-pixel) (Dmmci,nmmm'i'mm 
^3 0 i*iKa3nrti^,, ccr. R2#a©ifm 

3 1 Otc©©^iE/<JU;^ (-V 1 ) *EpftDl/. I^i^tcc 
2S@©mtS3 1 1 «:jE©«gE^>;;i.x (V2) ^En*D 
f R2©'ffmffi3 1 Oi. C2©?iJSIffi3 1 1 i 



(5) itea 2 0 0 1 - 8 4 9 2 7 

7 8 
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echnical Papers, pp. 123~126 (1997. 5j^> X-^$tl J-Mf^^S 0 1 <D i M^fcKXO^WMm^Cetb.^ti 
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M • Ce- Vr' (1 ) 

1 n'mi^mm^m^ik^i>MWi. ( -ju vmiiAm * 5« c o o o 7 ] 

f i -5 i , N 4^<Dlf '^e:^<4'C©MxiJ^::'3 ( P r ) « UJE 2 ] 
TIE (2) 

Pr=f-N-M-Ce-Vr' (2) 

l$:(D?ijm^53 1 1 tC«NlI(DaEBi^T?!S^T-*iilEi^L ★^»Tie (3> SCT^S^-S. 

€)7!)i *o . M:$i(OmW^±f^X<DM^mt> ( P c ) [0 008] 
tt. M*:^T©?<jm@3 1 l«C/<;U;:^®II*EnJ0-r-2)ti* [SJJ3] 

Pc=f-M-N-(N-Ce-Vc') ••••• (3) 

F«UFb1) tcj/iMUS 1 1 tc«NlHl-'^•J^XA^E[)tt]Sn•S© V i':^4;*;ccfi2MO/ciifii^^m^^-r iblsli; J; ^^cpgs*^ 

««JiS (3) S;©M*m(CS#3ftiLfc}KlCift 30 ®tctel»r. -?-©mSS:'3?ri£j)S-r'5C i^i^JfigtJSS 

-s. -f^iur, Rse<)^cfii. f = 60Hz. N = 48 mmimmt^ctic$3^, s/c *f£Bj©ffe©ae<) 

0. M= 1 92 0. Ce=0. InF. Vr=Vc=4V jaOK^in^gtCiil^r . *^j^D°p«*(Sj±$-a-^>C t 
^ffll^Si. Pr = 0. 09 [W] . Pc = 42 [W] *ipjfilt ^j:-5i${15*ll«f SC <btc*€,. sHj^WWrniSB 

iJfcSo c©js^. ??flsm^j«si^+-ef*©rs®^;'j« tj:i^ai>c'e(oi&(i:)smtmmfj:wmt, ^^mm^MEm 

1. 6 [w] ?iK^jc©r, ±rm^tii,t4 4 [w'\ms. Rz/mimm<fC^-z,xmh^(^r^. 
ttjii,. ctntmm±mmtj:iym&^:fjx»>^. l*^ [ooio] 

L. Mtcf£m®-ai;b^t^riao/cc^ts^i3;. f'-^JVN-;!/;^; mm^mm-i- ^tcif:>(o^m tmic, 7<!^^mo)mfm 

tifit>tf^i>. m^m-^ Y <j i':^o:>-m<Dm«Biiii7Tkfmx^i,. w^x 

[0 00 9 ] cocfc-^tc. CRT icim^Ltcm$.mTjkm 40 «. tfmes3 1 0 tnmms 1 1 <!:*s3SM-rssi«©ia 

s<torffli,^.£,ji^«, r>£^(onwjX'hm^mt}<D.'^j}^ «?ic, s^gs^^T-iis^^so ic^^^i^L/n^/cAJ, 

6«F^giJ5:c». L^^LKt^iib, Y- 'J i^:^^ m Ktc^-T J: ic, :^§imxa. '^mm (.^^m(Dm I 

mi^fc^^^s<onmt. mm<D^7r.m^i!fi^mx^ ^ <om^m) 3 1 otm^ (^^m<Dm2<Dm^m) 3 

C4r*>-2). C©J:^^f^§a^^f;S^gtC*JC^r«. d<- 1 1 <!:J!)S3^^TS«IlS©jfi^(e:. 3 0 2 <!: 

:>7';U)iSSn^^giL-r©ffijt*$*«3. C©lSi^. rfiS ?5M^m^®ST3 0 1 i^sSW. iS^ h 7>i^p^5? 3 

c i (.,(<>. * /c. •SfTSHM^ 0 2 j&iSft bralf)^MS^^j^sm^ 3 0 1 (D-y^omm 

mm:K^fj:m.m^m^ic'<ti.mfcisb, mmm^i^M-^ i> ^>^;=x dJ 3 0 2©^- vmm^nmms 1 0 icmm. 

'Ji':^'&mw-xmmxmif-$mm, i*©mis«:^$si v-xmts*j"jm€>3 1 ucjgigsb. 3e.tc. 

©3R^mjJfej!>sjjKn^,yt*, ieaJ51n*+^/h3< 50 -f>^S«r^llSMm^-^^-3 0 l©-:^©1iffi (TSIJ 



mm) (.amr^. ^/c. mmsim^m^^ so Kom 
■jjcomm (iSBiiffi 1 1 ) ±if^mmm\B\?^4 5 

^ (TFT ; Thin-Film Transistor) 4:fflt^^ig^t*. 

mmb'^>>>>^^ (TFT) (Dm^h^i^x. -^mmm 

rti, ?f^Si3 1 0 <b?ijm«i3 1 1 tvmtti^m^^^ 10 

(sub-pixel) (Om^-^ioii-C I (pixel) i:m&C'3' 

^(^•9':7'lli^ (sub-pixel) dc^^^^-th^ 
[0 0 1 n R2SlfOtT^ffi3 1 Ot. C2SS(D?iJ 
^@3 1 1 t<D^m%Km (R2. C2) CD?SM§2m^i^. 
S-7-30 1td:. J^TcDcl: 9 tCLr aif^S-t^^, R2#g* 
Pr=f-N-M-Cqs-Vr^ 

ccr, vrti. ?fmtS3 1 otcB^^}I3$n^®I>'^"J^>l ^ 
<z)tigi|is-c^ 0 . c gs^i. S K V h oiii^ h -7 >i;^>; ^ 3 

0 2<Dy- h- V-xra^^gMr*>-E>o ii^Cqs= 1 
P FfSgf-r^O . ^M§^^^?B^RT-3 0 1 <D 1 ffl3*)/c«9 

cDi^msH (Ce)(Di/ioo-'i/iooo n^u ^ 

Pc=f-M-N-Ce-Vc'+f- 



(6) it$B8 2 0 0 1 - 8 4 9 2 7 

10 

:^^3 0 2^mm (ON) tt.@.tc-r-5o |5]05-tc. C2# 
ScD?ijm©3 1 UC (V2) CD'SIE}Jiili5(Z)>'N*;L'X?rEn;jn 
ri>t. 5^^{5IJ|K ( R 2 . C 2 ) (Di»M^^T-iE^^^ 3 
0 lliC\t (Vcom-V2-AV) -SmEET&^EnttS 
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4 5 (Dai:f7^iE r* 0 , Avti. mmv "7:^1^7.^ so 
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-2)0 R 1 #@:tdcfca'R3#@CDtTmffi3 1 OtCjgMSn 
Xl^^V V V^kt. mmVvl^i^>^^3 0 2i)^O¥?^ 

let. mmmm))ijy^(^j:^mmmijkin'Do 
[0012] -4^^m^mi^^fcm^<Dmmmm'XJim^ n 

(p r ) (^Tte (4) 

[0 0 13] 
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ceo (5) ^-C. Ill JHt3:iljSh^>>?X3?3 0 27!?^zi ★ 
b' vh. IP^. iii*h^>t;^;^t>3 0 2*50FFlie,^^ 30 

IShi7>>?;^a?©KU^>-v-;^pa^^Sa (Cds) ★ 
Cdse= C 1 /C ds+ 1 /C e)-* 

= Cds/(Cds/Ce+ 1 ) • 
il'^Cdst^ 1 p FSSttTr. CeCD 1/1 0 0-1/ 
1 0 00fIg/cC(Dr. CdsetiCds<tliC^I?L< . Ce<7> 

1/100-1/1 ooofiar^-^o Lfci)^^x. m 
(Pc) {t. m^(Dyj{t:(^it^xii^'o I yN(^{&m 

SHf^^CcbT&^rtSo C<DJ:^CC. *:fEi!BK:J:n«. Jig 40 
[0016] ^^§^atCfcCi-C. V'yl^lyT.^ 
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m{m. 2m<oh'y>iy:^^ tmm^m^m^^hi^xm 
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-So :7-f-;l/Fx^ '>i>3> • f (FED) 

^^m^r^m^^K mm^9-2 i 9 1 6 4-^tci23n 

[0 0 1 7 } 13 2 MO S h^>i:>::^di(0. Vm. 
K-mk\^'Co:> YVA >m?jf£ ( 1 0 ) *t K u ^ > - y 

IoCsat)= k • (Vcs-V,) ' • . 

m^t^-^^^-^ (W. L) t?^3ti^:l:-C*0. TIB ^ 
k= (1/2) M„C„. (W/L) 

*5#fe*t-^o mmmmv<oviy-(>mm ( locsat)) 

ti. (Vcs-V.) <02^tC]:b^i]-r^<D'r. g^ffi^EE 

mi^C, a-Siif*T^. ) •^*'Vi/';n> (t(T. # 
tc. Po 1 y-S i if^T^o ) 3&^rt«J3i;L/c?tMh 
(TFT) ifflC^eit-^tC^, laigTFTtD 

do) ^^A^ <mtr^mMX'mniB'^i>. mzco. 

FU'Y>liS£ ( lo) »FH'>-v-:^rB^SIE 

TIB (9 ) j^nm^n^. 

[0 02 1 ] 
[1^9] 



(7) 2 0 0 1 - 8 4 9 2 7 

12 

T^c5*9. fi''Jx.(*. Proceedings of the 5th Internation 
al Display Vlb^kshops^ pp. 667-^670 (1998.12;?) (ClB 

^2CCir;TMOS h "7 >>^X iJ?(DfiSfO$IigK-CCD F > 
m^iSc 1 0 (sat)^;l:TiB ( 7 ) ^-CS^n^^p 
[0 0 19] 

mi] 



(8) s;r*sn-5o 

[0 02 0] 
[^8] 



(7) 



(8) 



[0 022] HiriB ( 9 ) ^:f)^ii>i^'^^^^^ ^[HfiS^P^ 

cDr. ] o(is3it:>tit^xmmmEE (Vx) o^^'7y^<D 
(M I Mmmi^mm'f-) 3 o i <b®^ h ^>s;^x 

3 0 2<b^ii:y»JSML. ^CD±f$tCj^g(5mEE (Vo) ^ 

(R) (OJ^zfV^t^^ mmmMF^mm."^ 

3 0 26Cgfen^'®i£^-^^€)^S€:Mfflfc?>. SSHiS^ 
-^it^^^SO'lOr^rw'it- F^ffi ( I d) -^E*m 
(V) I d= f (V) . iii«h'^>>^;^^<ota;^'r 
>f-^>x7&5R. R+AR<DD#6c}j£n4Si6*-en^' 
ni . A I t-t^t. TIB ( 1 0) cm^t"^^^. 

[0 02 3] 
[gfcl 0] 



or = 



r 

dV 
did 



50 [0 02 4] X^fctf^-yX. mmV'7lyi>7s^3 0 2(D^ 
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13 

0 1 (O m\%y^X'<0) 'tS^^lJSCi r e J: O^'hS < a ^ 

1 t'tn\t. BiJiB ( 1 0 ) ^tJTiS ( 1 1 ) (DJ: -5 tcgc 

[0 02 5 ) 

m\ 1 ] 

A/ ^ 1 Aff 

[0026 ) cntcJcO, p^h-^>y::^^302<D*$ lO 
t4>^^^'>+ (AR) TlJ^^^iifi^tDi^:)— t4^^;^^fflJ?^Hi 

-So ]iifgl-^>t^;^^3 0 2(D*$^.'N''7':^+coS5®4/h 
? < rhmo-^mt. mnvy s o 2 ^mmn 

€>o iii^ h -5 >>^;^ ^ 3 0 2 OWJeJjJSln ( R ) i^^mt b 

IEIftlHlK4 2CD^Iiyi£lHlff8r*I5£$n'5(Or. — ^mzJE 

S i -^P o 1 y - S i U^xmJSLl^fcnB.V'ylyi^:^^ 
(TFT) ^iJmffi|gMj[51Sg4 2K:#*SSi^V=i 

> (s i ) m^^mi^^fcm^^cmcmnx^^o uatj: 
6. #jr£B^^>';p> (s i > mm±^cmjSLLtcm^iit. 

?umfeigttip]ffi4 2^:tfemiiSE|pi3Soc'r^tg^ 

ti. EnJja'^IEV<b#fe:)^c?SgB<b(D|ig<^B= g (V) CCJg 

n^>'^''7 7+•^^l^IM^tb-<r. ( i ) t<om 30 

(LED) 

[0 02 7 ) IP^. *WC:fal^r^^^$n^#|OJ(D^ 

is-&h^>-:;^xd7^T-Sic^t^^n'2>i<!: tec, raim 
mriB±gi5mii^ffi7i)^iDm^^]5feW-r'E>m^aifgT<h. ^ 

<bmriBSm-?-iSfg^iti. Bufelllco{t^i^c<!:m)iB^2 
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05IB±g|5'^esecIEejt4(D^E«:£n»OL//cfiStC. Sij 
iB±gBSg^Bn7&^e>ST-?rjaffi-rS^^^j®^7-i. ^1 

fix., Huia^ 1 cDSig. mnmmii6j:um^E^2(Dm 
let . mn^m 1 (Dft^iig <b mnm 2 <oft-^*g i r h * n -5 

i ^ c mim(rcmm l tcmm^m l , miiB.hgi? 

mcmif!>ti^m2mm^t^^r^mi(Dmm^:. w 
mit. m^i^i:^r^m2(Dmmt^m^. friam 
(Dmm. mm^mti6^v^miEm2o:>miRtvm^ti^ 

im^<om 1 (Dmnu<o^<D 1 -rx^cmsi.mcims^. 
HuiB&h^>bx^3g^(Dmiomfi53&^ m^^i^m(om 
2<Dm^mo:>^(o 1 -:>(fcmm^(fcmm^ti. Buias h 

>i^;^5?«T-(Dm2<D^S:d5. SulBS h ^ 
[0028) */c, «lft<l(30h7>i>>^t5?IR 

<h. mtEmiys\^tm^'r^m2(oyj\^t,cw^irfhH^m 
2(oiMmsit^mf^mi<Dmmt. wm^t. myt{^ 
^mrhm2(ommt^m^. mnmicomm. mn^^ 
gp<vttej:c/HuiB^2 <omm^:xwtti^mrsi)m^wm 
mi $ ti^mfjkmf- 1 . tjiBsm 1 (oiM^mt^mmmK 
^m^r^m 1 (Digsa^© i . bu gssm 2 cDft^jgecsg 
iME?:«i^-r i>m2 (omm^m t^m^i> mi^mff^m 

2(Dm^m(o^(Di'^(^mfm(^cim^ti. fjiesh^ 



15 

mitt. mriBm2<Digwj^sti. mi^^mzomm^^ 
[0 02 9] ^/c. ^^mu. m^m<Dh^>i^:^^m 

iB^m 2 (omm^(^mmm\£^m^'^ 2 (o%m)m'^ 

J^Sti. fflBS h5>t;^x^^^om2cO^S«. tulB 

(Dm 1 ometcmmfiijtcms guiBm 2 

SuiB«m2(Dft#i^ic^SSg*m«&-r^Sm?)£lsII« 20 
[0 030] $/c, *^B3ti. m*{l(Dh^>s;^;^^ig 

2 <7>ft-^j^ cb ^ w-r (Dsts^d^ ^^in^^<b . 

^5<t. mjiB«l|2(D{i^j|^^cSgfi*^ff:^fftift&r^m2(D 

icom^t^. mjiB?tlSCD^2cDfi-^jfScD>ti<Dlotc^m 
HUiB# h^>t>;:^^^T-Stct3:C:r6n'S)BUiB^7t:i5^ 

>f ^- 1 (omtsoc^ms^tcjgjf^^ n, mEm2(D 
mkt-^h. 40 

[0 03 1 ] 

^'ci* i (Om^^ J: o r . S K h cDSIBr^lS^T- 
ijaTj^y S ;KD?f «ffiRC>*?iJSfig«:ggffiJilp| Jg 4}g OX 50 
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c^r. *iite<Dff5«^.tc4ot:f nni^h^>t;^>^^3 0 5 

Sr-AO. I^S (a) W:I13<DA-B^?3IW^S^^89WTffi 

SI. i^ia (b) \:m3<Dc-D^mm(fCfQ'?mmwiv$> 

115 ti. :*^Jtec7:)m"cDiii^h'^>>^;3^^3 0 20 

[0 0 3 2] J^iT. las^'ffll^r. :$:^J|gc7:)ff5?g(7)ili^ 

3 0 2<DBim:fjmc'^i^xmmr^o 

6C. El 5 (a) tc^-r<fc'^tc. S«l 4±w:s?s^'^> 
(S i^H,) ^J.^:^4:^>^i O/ctelitC V DritCck^^ a - 

«SS^Vn> (p o I y-S i ) 1^6 0 O^rJfJfiSf -60 

^t>"; =3 > ( s i o, ; S i O. Uf^t 

p o 1 y - S i IS6 0 0^>'^'^-> 
<l:L/d^. US (b) 6c^n-r<l:^tc. s i O.T'ttfiS;^ 

tifcy- hm^me 0 4 ^cv D'&xBjs.'Ti^o ;^ctc. 

S5 (c) tC7r:-r<fc0iC, hltee 0 1 4ffjRXl//c 
-r:t> K-f>i^'tCj:*:) p o 1 y-S i M6 00^ 
:T^iii»^:aAb. 05 (d) tC^Tcfc^tC, v--;:^^® 
6 0 2. KU-YVmtSeOS^rJf^fiRT-So ^(O'ik. 05 

(e) oc^Tcfco^c. jirBmtJiie 0 6^?f^)Sb/dt. 
hrh-;i/^?fJ^*r6o "oc^-e. 05 (f) tcijx 

Tcfc^tC. m^3 1 1 dJ$ft*®S6 0 7?r?f3j5;f 
mi^X. 05 (gr) ^CTn-Tcfc^^c. ^n* a >M 

6 0 8^S i 0 2-rff^^L/d^. 

/St-r-So :gf^^c. TJi/^^'^A (Ai \iur. mtc, A 

I ifft-r-So ) -*:tS>A (Nd :J^T, mcc. Ndi 
Vr^r^o ) ^#lli^»i^L/d^. >^^•^>-><l:Lr. 05 
(h) ^n^rJ:^tc. TSUffitll S^JfJ^-T'&o CC 
TSB®6513«, 03(3[)cS«at?IBl/3^c>'S^->tcff$ 

[0 0 3 3] ^j^CC. 0 6?:ffll^T. ^fliS-faSv h y 

gi)!M^^^iB^^3 0 1 <Dm3^yjii(>cr>{,^r^m 
-r^o me<D:em(Dmt^mmx^K^. 0 6©&fpij(D?ij 
It. :G(Dmo:>^(DA-Bmc'{Qommmx$>^^ me 

ia) 05 (h) tm-X$>^o tr. 06 (b) 
6c^-rJ:5tc, TSP^fiSl Sitcu-i^;^ h 5 0 1 ^JfJfiR 
T-^o C(Z)R^gr. |Ig®^^b?:?Tl\ 06 (c) tc^T 

j:9tc. {s^jfijf^jii 5«r?fi^-r^o :^mmoBmx 
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tS«SJi 1 b(Dmm^ 3 0 n mriJUt Ltc^ U^^;^ h^"^ 

WMtiyX. 0 6 (d) tcij^rj:^6c. v>'^>)\^mm\ 
(L^^ffi^e v^c^su. mmmm^s nmt ofc. 

h^&^'^^^^^-^^^'Lrx.;. ^>:;7'^:^ft\ 116 (e) 

3 0 0 n mfiecDA 1 ^^<b)i;f/j^2 0 n mfiJgCD^V 
t^'X-r^ (W) MiCDfSrai^rffJ^L., A \^^t^> 

(W) flai4'2|gP§CDx.:;^>^'r»PXL/c. 
^cte. ±gB^®>'^'X ^ >f > 3 2 cDWf4tct3:^ ( a u ) tj: 

[0 03 4] */c, ±g|imfi!>''^;^^-r >3 2^x.y^> 

L/Co ^tt^. 06 (f) tc^-Tct^OC. ±SB'.1S1 1 

LX. mmi nm(D-< (I r) . mm2nm(0 20 

(P t ) . mms nm<D^ (Au ) (D3®^CCD/I|g 

i^-ejf^«;L/c3emiifli^ffli^/c„ ^tc. ±mmm} i 
t . ±mmmmmmc u t^x h 35: ^:o^±gp^ts 1 1 mm 

(^cmmr^Ctf)^tj:i.^<DV. m^^j:±g|Jmil 1 1 
cn;05njftg3:s:(O«. ±S|5^*S>'>'X^^>3 2^?i5fiRb/c 30 

m\ scommmat. mi^mmmx$>^w.mmmmi 5 
^ffj^ u r ^ /cei6 . ±gRSfis - TSP^tir^ tcEnsn s n 
^m^T&^TSP^s 1 3 (omttciitnmcm^Lrj: < 40 

5^:^ ^ 3 0 2 i|g»S^^^^^^3 0 1 i StR 1 4 

C<i:^c<. ili^h'7>e:^>^:$?3 0 2iDA*3^:A:^<-r 
0 2 CDffi:^ > ^'>;^ tc/jN ^ < r -2) C i 
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^3 0 2CDm::^'r >f-y>y;;:;^/J\$ < JiSckOCCSi^ 

<<<f^o ll3 0^MI3/ji'iB^6/jiJiJ:^W:. iS^h^ 

yiy7.^mt. TSR^ISl 3cDTffliJtciS:C:mi'So cn 
tCcI: 0 . TSP^IS 1 3 i)mm h v >>>>'v 5? 3 0 2 (DM^t 

mtuxi>m<o 

[0 0 3 6] J:UT. laT-mg^'fflC^T. :$^tS<7)5f$r2g 

01*^. l^7n^<^oUC0^7t-^^l5»^S« 1 4 ^-m/c 
^SrTSr^gPttTrMia-C^O. PEI (a) 07. 08 

^^(DA-B^^mtm^^'ymmmmm. mm (t) ict. m 
7. ms^<oc-D^mm(fC^Qommmx^6. mu. 
mi. ms^^di^xjtt. s«i 4cDii^(i^''iDSLrii 

(R) (G) • W (B) CD^Ttf* (1 1 4A~1 1 

4C) <b. C.nh(J:>^\iC^^Wu^inhj^^)\^^^ j^m\ 2 

1 2 0'^W^j&r^ (0 9 (a) #M) o -j'tP^ 
1 2 0«. 0 7tC4(5t^rm:)fe<* (1 1 4A--1 

14C) rBitciegsn^;^)^, mi xmrn^mmii^fc^ 

-IK^. /7S^fe"^'3'c{* 1 1 4 A. m^mtWl 1 4B. Wfe 

hoyy^y •i-^mi.^x^if'yfc. m^W^l^x 

m^ict. ^feiCY.O^S : Eu (P2 2-R) . m 
ecc Z n 2 S i O4 : Mn ( P 1 -G 1 ) , #fe^c Z n 
S : As (P2 2- B) ^fflC^ntf J:i^ :^ h 

O^tttCA 1 M/?5 0-'3 0 Onmm&MmLX^ 
^Jl^^y ^Ml 2 2 if^o -ecDf^. SSl 1 0^4 0 

0 "cfia^cflni?}^ u -c :7 ^ ^ > ^^m^ pvAtj: t<Dmm, 

[0 03 7] c<Dj:':>tcbri¥f^L'/c^^a^t^<bm7fe^ 
m\.^xmmrh. ssi i otcjBfiJssns^c^T'ttt (i i 

4 A-l 1 4 C) mmi 4 iO!>f4gBgiS^^I3 7^^ 
b/c<b4dOr'feS„ 0 9;&^6t>3&^'2)<fc^iC. S1gl4^ 

±si^f)^hW'mmtLx^i>t. ±mf>^±.^mmi iccs 

:bnri^€>« 08^cti. Sffil 4±w:jf5fiS;L/c?®MS!^ 
T-®^T-3 0 1 (0^<^-ly'i:micmJt^itX^^LX$> 

msxiit. mi tcotiLmmm^m^^r^tci^ 
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mi 8o:>mt. i 4coitsJ:0/h$ < lx$>^. 

[0 03 8 ) !;^6 0^^^^•^o^rtgI5<S:K^tCL/c^ 

;^cfi6^r¥AT^^o L/c/)5or. Sffii 4. SSi i etc 
/IS 3mmCDyy5'X^-ffiCi-C. ifi 4 c m xg^ 9 c mfi 

1 1 0t®«gl 4@(*OtSSi^St::?^^IItcitx.f#S(D 

X\ 6 O^ff A-r^'i:^i5&*?tcC^ ;^--c-if6 0 

CVltt. 3^fS0CX■^— !f 6 0O^tt4^t:miS*5^ 

¥y^-^:i(DX^mt^'i=i')o ^-^'J^t^A (Ba) 

-Cti. 1 0-S^l 4 P^(DgBgS^3: 1-3111 mgjg 

i:>^^l^CD-C. ^t^fJU^N'-:; ^ 1 2 2 OCEnflnT -SSOiimE 30 
^3— 6 K Vi^gmffCcr^-So lyfci)^-:^X. BUieU/c 
J:^6C. ^i^f* (1 1 4A-'l 1 4C) ccmMMSm- 
(CRT) ffl(D'M3'c<**<^ffl"e*^o 

[ 0 0 3 9 ] 1 0 . :^'m:mmm<D^^sJ^^^)\y^^ 

1 omimmmmm^ i cci$j^$n. ?umts3 1 1 \t 

<h s n -5) ±mm,m^ ^' ;^ ^ ^ > 3 2 . ±gpmeig®j[eiffi 
4 stcjgil^sn^o ccr. SWijlHl?8 (4 1. 42) 

(4 1. 4 2) imf&r<b^mw^yy'^. mTtm<D 

mm 1 4 ±tcil:gS^S-r ^ ^ > >;^cc J: o r 

2 2(^{t. ummKm-fp e» 3 6 k v fiiKt^flniimEjo^ 

sifti 0 0 oyijiB^ij^nsfcOTA-or, m\ irw*© 
[ 0 0 4 0 ] 13 1 u*, H 1 0 (fCTjkf&mmmu^hm 50 
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hr*-?), CCC. nS@<DtTmS3 1 O^rRn. mS 
S(DyiJ'SS3 1 .1 *Cm. nSa(D-ff®@3 1 0 <b. m 
#gO?ijmS3 1 1 tCOS^j^.Ob' y h i: (n. m) 
tC (bCC-r^o B^S'J t 1 tcidl^r , R 1 cDtf^S3 1 0 

tbfc. Sfc. C 1 AJcfci>'C2(D?iJSffi3 1 ItCt*. V 

= 0 VAj:^®J3E;SrEn»Pb. C3(D?iJ^113 1 HCt^. 

Vc, = 1 ovrj:^mKi:wm'ri>o ±im®mmms4 

3 0 2(0^- bmKV sit 1 bV trj::h<OX\ ^mMh 
'7>ty::^^3 0 2^mmi)tPMcrj:^^ Ltc^^^X. K -^^ 
h (1. 1). (1. 2) (D±gpmffil 1 iTSP^tSl 
3 icoPnltC^ (V..-Vc,) = 1 0 VAj:-5mi3E3'j^"En}jn^ 

n^<Dx. (v„,-Vca) *^-^fifemga*6^EE«±tcia 
^ u r *j tf . c 2 ocD K h (ommmm^mm^t^ 
rz>ittmi':^mmi orpi^tm^i^^o t&m^iifcmi- 
{t. ^^ji^^^y^mi I 2(,cBm^tifcmKcc^^m& 
intern, myti^ ( i i 4A'-i 1 4C) t^mmo. m 

(I I I AC) ^mt^ii^. 

h (1 . 3 ) (D±^mm 1 1 tTsmm i 3 torscom 
GEt^ (v„.-Vc,) =oytj:<oxmi^i,mm^titj:i.K 

H$KU t 2tc:fdt^r. R2(DtT^@3 1 OdCV ^^tj:^mEE 

^EPflPL. cicD^ijm^s3 1 if^cv^.fji^mK^wmr 

^t. mmiiCVyh (2. 1 ) /j5«^iT-r-So COcfc^tC 

ur, HI KDmsEJgffj^EnUD-r-si. ai oomm^ 

MLtch y hcoM^.^.n-r^, CCDck^icur. 

3 1 1 (^Bm-r ^m^^^^i>c ti,cj:ommommi 
/cm«$R^«7S-rsci*S'Cir€>o ^/c. yijai@3 i i 

'^iO'{^xmM^^.^Ct(^cJ:K}. fmco^^mm^mTjk 

[0 04 1 } mmt 4(,a6i^x. ^xcD'nmm^ o i 
V „ , <Dmj£ ^wm Lx±x (omm b > t;^ x ^ mmiK 
miiCL. ±x<D^\mm3 1 i(fcv^^rj:^mf£^tmir 
6o co:>vimx^. ±smmm«)M^4 scDiatfmEEiv 

^TCDK u; h^cS^UT. V^, - Vc2 = - 5 V;&3EnJn 
SnSo C©<fc^tciJfrffit4©^E (JS^K^^V^^) €:E|1*D 

-r ^ c <!: oc J: 0 mmmm^mm^<Dm^m±^\^±x^ 

5 6cs^E^^v^x Hl:^1S#g*{^C:f S c <h 6c J: 0 . ?iJ®@iK 

%m9§4 2<Dmm^mH(^u^. mim^^^i^^^^mmm 
x$>^o s$E>^J^;^*E^fl^■r^)wra (ni ocDt4-t 

5 . t 8 - t 9 ) i LT«. BftfiRff #<^)SiSig^«8ra* 

[0 04 2 ] ^c4o\ mi^lSimx'fit. iii^h^>vx^i 
LTpo 1 y-S i ?:fflC^/cfiM h5>t?;^^?:fliti;^c 
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m^^sLfc:b\ a-S ii:m^^tcmMV^>l^:^'Ji (T 

rxl\ fetch, a - S i ?:ffll^/cTFT?rffil^S^^ 

n-fe;^^fflC^'5C<btcJ:r;. a - S i ^ffll^/cT F T(D 
^^{b«:l!*±*rSa;i^-S*^*So p 0 1 y - S i ^ffll^/cT 

FT^ffli^r. raisiBS (?tssses!iiii8S4 1 . n^m 

Sg5(ljleli?g4 2 */cOi±g|imMg^Jj@^§4 5 ) ^SlSi^C 

—m^mi 2tc^To com 2 cc^^-rtg^ri*. 10 

^8 10 i?ij®ffi!«!jiEis§:7'D ^ 8 1 1 tmv^fi^^n 
-5)0 wf^n^Miis 1 0 Hct^., nmms i o^^imia 

1 1 (D&i^j^.(fCmi^ b^>t^X^302 

CCi^t. tfm^liS 1 0 6Cjg,^-retfmt«lil884 1 ii^ 

^n^So CC^Jc^tcT^i. tf Sfi!Sg«bIil58::^n ^7 8 20 
^im^mypn^O'C. S«l 4(D5^g|57!)^63I^fi*^J^ 

[0 043] [mm(Dmm 2 ] *ffe0jo*ifecDm^2 o 

Wjm^4 2{t. SmEEI515S5 1. Sm?){clil58 5 2 . 
;^iPs§^P) (PWM) 0^5 3*Jj:ei>'W@IiIg§5 4^wr 
Sl4ti. *ffeHjCD^*i§CDm^2<Dili^<^^S?g6C 

*5tir. smesfgaftifiiK (4 1. 42. 4 5) f)^^mio 

-Cti^>3&5, ^ 1 2 2 k:iiJn3I®EiSi30ie> 3 

nBmtiKDBmi tmm^ nmrno^imms i o^Rn. 

mS@(DyU^^3 I 1 4Cm. nSgcDtf^®3 1 0 40 

<b. m#gCD?ijm@3 1 1 <!:(D?^,'j?.(D F (n. 
m) r^TCitc-r^o EI14 0CteCi-C. mWM 

[0044] mn t 1 tC^dt^r . R 1 ODtf 'SfiS3 1 0 ^ 

(otmmj£i:v^,(zox. r Ko^imms i otcy- h 
^ffiTlJ^igifjSSn'Siii^ h ^ >t^;^ ^302 «:igiH:^^^ic 
C 1 *jJ:OX2(DyiJS@3 1 1 tc. W^lelJS 
5 4W:J:0SmE|plSS5 1 ?:?^65e®EVc3 ^3S^Pd]enJjP 
L//cf*. W^lilSSS 4^Smffi|pISS5 2«:W0^^^. S 
mSSlHlSSS 2 4cJ:0Smii!Eai^?<t-r^„ fi^Sco^®j£>'^* 50 
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(4) (iCt&mt^o tj:i6. ^mm<ommx\tt. smmetc 

mi3 1 nu^^-r^r^MSS^^t^-re/ce^ccEiittiT 
-6 tor. ^mjEWJjaWrBii*. ^^^jS^s^JEmr^^DS 
BJOCSS:S"rn«J:lio '4mm(ommvittA ust L/C. 

R 1 (o-nmms 1 o«:y- hSffi?&5jgjis$n'E>^iint^fii 

Oili^ h ^>>^Xt> 3 0 2 tcj: 0 . ?ijm®SgttIil8S4 2 
*^6CDglSfcSli;&5EPJ)n2nS58HiS®^a?^T-3 0 1 « 

1 1 2(D)WRgm^^«(tB'r^;!?5. c<Dmr^i't:^mt& 
cD^^rt^e 4 M s tci^SL^rc^-E). b/ci^^or. m-7- 

EEfii t mm L C ty-TMcMii ^MKmifcmmr^o 

(icm^iiiir^m^(^ktmmKBmummt:^^x^^o mm 
ccur. R2otf^@3 1 o«P5coil^ccoiir 2^iJ 

it<o^ytmmsn^. ji^eti^c, 13 1 0 cD$4isgi5(Dii 

So ^etc. >'^•;^;?<t|la^ila (PWM) I11885 3&CcfcO . 

RBP^ ( t 4 t 5 . t 8 t 9 ) <DJSK>'^'>'l':^I:f3J3n»ir^ 

±x<D^mms 1 Hcsmjitti;^) (mBEiitJVc,) 

IWM52m^?S^^3 0 1 h ^ >5^;:< ^ 3 0 2 Offl 

^^to#ri8«cL, *^o?iM®iglij|ilBg4 2W:^«ffilel 

885 2^ffll^Scfc^tCL'/cCDt?. ill^h^>t^:^^3 0 

2<z)#tt^^^•7^>+J&^«^^ii^^^.tc-^^sg^s^^si^^u. ^ 

^>s/x^3 0 2(D^?t4^^'^^;'+cDi^pSiiffl^:;^^lli^E 

So 

[00451 [mJMCommS l *:f6?«CDmfeCD^^.^.3 <!: 
5 . S 1 6 . 13 1 7 i:mi^X^}&mr^o mi b{t. 

r**?. mi b<DA-Bmmm<o^smmmxs>i>. 
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T. lai 5. 1211 e^fflc^r. :^mt&(o^iB(om,m&si 
^) tip^/^ (Or) ^vmmiyfcrimmi 0 

02^n*-a-S wmf^l^Mk. a-S i : HUT 
O3«r0lS;TSo a-S i : HJSTOSJitC. iJ'PA 
(C r ) mi 0 4^/^U-CX$ > • ^ ^ -^'T 0 7?ra 

-s i vmfSL'ri>o s'btc, s i ojstCctoJMsii? 

1 (1f««g3 1 0 <b-(*Jf5J^c) i^WSiS^y- h 7 0 6 

*jc^-cs«iis§2m^ag^-T-3 0 i (oim^cRt>^(^mwti 

^|$S§C7:>*SiSt3:. 1^y;t('3!. 1 nternati on al Display Works 
hop'98 P^oCGedinqs^ pp. 667-670 (1998) tClB^n/c^ 
^iT'MigT't-S). C<Z)S«^v ^7-1119 il^tHOC, m 

sij|p|sstc$SJ^-r'2>o i^c/cL/. duc^di^r. 30 i^m 
^rmmm^mtm^m^. 32. 4 5*-en^nm» 
jKi^^'- h 7 0 6 . ^nmw- hmnm^4 5 <bgE^ 

[ 0 0 4 6 ] 1^ 1 7 t*. :*:*SScD^efS3CDiii(fe^7rc^@ 

momtBi tmm^ n#e©tfmfi3 1 o^Rn. ms 

g(D?iM®3 1 l^:Cmr^-rc<bOC-r^o ^WSSM^ 

- h 7 0 6 6cti^fl*Vu, = 10 0 vm&<om,s.tmi}n^ 
^ 3 0 2 ij^mmi}<B.(>c u^t. mmmi^c j: «3 x ^ 

tl3 I etc, V„= 6 0Vfl|g(DSE:^^!:nJjn3tl5<l:. 
R 1 Otf 3 1 0 h Wmt^W.WL^ n/cuE^ h '5' 

>>?>^^ 3 0 25&^^iH^^.tc>:f€>o ccr. ^ijmtE» 

|filSS4 2 7!P6^®IEVc,«:4u sfigtli:^L//d^. 

<ox\ JWRS t 1 1 2 tc)5itti3n'E>m?Sfflti^^?j£iS:^ 

fc. *JISSC[)Jg^tctel»t:t3:. ili5Rh'7>i^:^^'30 2 

ilSElilJ8TSg3ttjLrci^<D'e. ii^h'7>>^;5^^5?30 2 
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10 -So BlfiltcUT. R2<D?fmS3 1 om<^iii^&coi> 

-c^i. mmm%mM^(Dii!i-jdmmcmi:>xm,^tjm. hp 
^m^m<.^xi:>mo^}^. m-fo. if$t4>'>'5'>+:*s*^ii 

[t. • • yV'-(rr''< - v ^ -Oy 

20 :t^-i^a> • -r-YXr/U-fte (Ooumal of the Socie 
ty for Information Display) 1^5^114-^ (19 9 7 
^mi) .^3 4 5M^^3 4 8MtClS$lt$ti-CCiSo 

[0 04 7 ] [mm(ommi4'i:^mM<omm<omm4t 

LX. WlSimW^t^^ (WISSEL^^) ^ffll^/cW^ 
^^^g^. SIS. lai 9. 112 o^rffli^riftB^-r 

n 1 8 :^m(DBm(Dmi^m7rk^s<o^mmx 
HI 9t^. ^mmm^pM<Dmmmfri^^(o^^m 
mmB^^tmrnrnx^}^ . mi 8coA-BWtK«a<7)g 

gpwaH"C*j€>o J^T. 1118. HI 9^fflc>r. 

30 m<DMm(Dmm^7rMM<ommc'-:>i>xu^m-^^o mr 

jV tf ij ^ X ^<D^7'ct4S*S 1 4 co±Cc . y 

6 0 2. KU-f>mffi6 0 3. poly-SiSgeO 

0. Mi&rsK6 0 4, y- hm@6 0 irjfj^sn 
m«B3 1 0 w^si^sn. y-;^^t®6 0 2ti?ijmtS3 1 

ICCjgi^SnTl^^o tfmei3 1 0i?iMffi3 1 liitm 

?^mmmeo6(^^K>m^(^cmm$tixi.>to ccDwm 

l^^o >'N- -;'>"^--i^3»li6 0 8t*. 11 1 8 43CC.«^^j^r 

40 7rkirj'<^->f)^^^f)^^J:^(fC^ 'nm^S i 0 t^\]mm 

3 1 1 *4>?^s-r'2>o cnecDfiiitti. mmmtio:>BiB 
I tmm<oi5mxBfSLx^i>o Ku-Y^^seo 3ti. 

}$j|^®S6 0 7i&^Orpg®7 2 0(tCmmitli>o Pits 

7 2 01J. ^a^tf. I TOM (Sn^ F-":''L/ci${l:'Y 
>f^'5AM) itc^i§BJ^cmfii«:ffll^Sc Pi@7 2 0±tC 
t*. W«l»7feli7 2 2 7&5:^mft5RK§n'5o W«8ffe7lcli 

7 2 2«. fmmi-^^ht^-j^&xm. ^^-Ji^im^m. w 
^^3'£Ji. m^m'Mm(Dmi^cmmLfci><Dxs>^) . *n 

: -e'n©^;t*4*a^ti. 1^iJ;lt*. 1997 s 
C of Technical PaperSvl073H'^1076M (l9 
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117 2 2 <h L/T. 1999 SID International Symposium D 
iqest of Technical Papers, pp. 372-^ 375 (1999.5^) 

^ > (D K U -f ^'mmdcmWt^tl. 7 2 4 10 

iyxa:>mm)S,\t. m 1 (c4di^r . 3 0 1 ^^^e 
i-tm^m^. 3 2 4'P^ts7 2 4.4 5 ^mmmm^'& 

[ 0 0 4 8 ) El 2 0 ti. *:^Jte(DJfJS§4 Oiii^^a^i^S 

SSOOjf^.^^ 1 iTaJII. nf|gCDlfm@3 1 0 ^Rn . 
@CD?ijm®3 1 1 ^Cm-C^-rc iCC-r^o Pt@7 2 4 

Vu, = oviUfco B*S»Jt 1 w:*jt^r. Rl(D^f^=ffi3 
1 uc. v„= 1 5 vfagcomE^en^jn-T'Si. rkd 
^fmii3 1 1 tcy- hm^^&^SJ^sn/cosj^ h 
^3 O2?5i^ai®4^@.tc^cc€>o ccr. yum@5E«iiPi?83J^^ 

mm^m7 2 2tmitt^. 1 1 - 1 2ti6 4 M 
sflj^AjrO'C. »!P^t 1-- t 2 6cWmEL^^-«:«£n€> 

/c. :^^ifeO?fJg8^c4dt^r6i. Mi^h ^>>^;^^ 3 0 2 
®jSElHlK-cigtjbLri^S(D"C. iii^h^>i^;^^3 0 2 

®®3 1 1 ^w^nii&nm^nm^%m,r^fcit>x& 40 

^©3 1 \mni(ommcr>i^xiynn,mmmn(omii 
®SS^j£i;r^lSEL«^<D^7t3&%iJ«5sn^o J^mw 
tc. mi omAmu(Dm%i)m%rh. coj^'x^lx 

[0049} *:^«feCD?f$figr^-</Cct ^tc. W*SE 

h^>^:;^y«.^ 3 0 2<h^ffli^rii]f^^n^i;^g^ 
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tf^iS3 1 otct^. ^cDtT^tS3 1 ocDiSi^ sn/c'^r 

CD«t^ELJg^CD'SyS;!)5ij£n^<Z)-e. i2.^jKCi?:H-:»«0C 
ffi;< Ltxlrftifitrjiiorxl^i)^. :^mMOBmxm7mWi3 

1 0 ^cm^ii)m^Lf<i(.^o)xi^immK(omwmm^ n 

mt. :$:mm<ommx'\mm7 2A(,mutii.i)K i^S7 
2 4t^:^nntcff^ESi?n/c-<^^ti^fCDr. 
xmi^o ^fc. ^mM(DnmxmMm7 2 A\it±mm 
i^MU(DxmE(DJ'<^->it^^:^mxi>K^ . mMf)mm 
x$>^o tfc. 'rx(rcm^fcj:'?cc. :^mt\5mmx'\it 
wit E L ^-7-om?fu - msmmcj^ z^y=^'^^$>'oxi>t^ 

ii]f^S7r:3^S?'j5. I^J^ul^. 1999 SID International Sym 
posium Digest of Technical Papers^ pp. 438~441 (1 

999. 5.^)tcfe$nrc^5a ca:>xUM^WL(Di5^x^x. 
"^^mm. Lrj:i.^mm(fa^i.^xm^ piegr* ^ c t « 

[0 05 0] 

[^BJCDjaiia] :mK(^C:i6{.^Xm^$tl^?^^M(D0ibiXmi 

mj:h<D(tCj:^xmhti^n^^mm(>c^m'i'iri\t:£. T 
( 1 ) J;nt^. ili^a7S^gcDm®m:^*fSi*^ 

[m2] MOS h'7>t/;^^cD4$t4^l>iaj:r'&/cis?>cDll 
[03] :*:fS?go3l*iSCDJfJS§ 1 ©H^ h >e;';^ ^(DBE! 

[S4] :i^m^<omm(ojimi(om^m^(D^&^}Simm 
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m 5 ] :^^m(ommmm i (omm h v^i^p. iKom 

tS*mfc^ffilS|-C*-5. 10 
[09] *«H^©SISS®J^SI1 ®a^>'<*;U©m)S*jn 

[010] *^D;3©^S6©ji5.«j 1 ©ll7T^^^•4•o^tc. ggjft 

[S 1 1 ] 01 Oic^i^-rS.?Eij!)lelS§*^^>l±i::'3Sn^SK!ai 

[012] ^m^(J>mn<Dim l ©a/^^>'^•*;^«:fcu 
r. Sl|gffii)|5IBS4ffi^ig<g±{CJKRKLfcfl*7f;-r7'D 

[0 1 3 ] :$:ffe0J3®ilSte©Jf5,'!g2®^iJ«^»ijlil»8©— 20 <* 
«a|©0liiSl^gW»fiS*in-r::^n 5» i7 0-c**, 
[014] *^BJ©3IJ6©JfJ^2©W05^^i$g(C43(,^ 

-c. -sig^gBsjisssA^^ta^snsigsftmiEoijsjK©— 
?s^iia©^ffi^-c*-&. 

[016] :$i§m<Dmmm^m3onm-mmw^m<om: 
[017] :^mn<DmM(owM3<DmBm.mmmvii6\,^ 30 

r. &8gIij[il8S*^'E>ti;^j5nS|gffl)miE©?«0©-i?!l* 
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[018] *|!6q«©IISE©?K®4©il^R7n^©iFil 

[019] s*i:f£HJ©^J!ii!i©ii5S§4©iii<S5Sii^S^g©Sg|J 
»rilSfi}3S*77^-r»Tii50-C* 

[02 0] ^mR(D-$mm>mA(omi»Mfr.^mchi,^ 
j^-r^f-f 5>e/5^i.- hx$>i>. 

[02 1] i^))iS2^?-ji©ftflPiJ-C*.2)M I M59^-?-jS 
[02 2] fie3l5©li»i^-?ilv h 'J i'XO^aSia^^r/T^ 

•r0-c*s. 

[??-^©i!4B^] 

1 0- -^isg. 1 1 ■■±umm. 

1 3 ••TSPmffi. 14. 1 1 0' 

3 2' •±gpm^S^^'X5 -1'>, 4 

2 -^ij^^ggfillslitg. 4 5 "±g|!^«B»ij|p|8g. 5 1- 
ffifiilElHlSS. 5 2 ■•■5£SBE|51S8. 5 3 •••/<JU;5i|i^PI5I 
as. eO - X-^-- tf. 5 4--l?J#|p]|iS. 114A-3$5fe 

m7\:f*. 1 1 4 B-iB^fe^T'cf*. 1 1 4c-nm.m^ 

1 2 0 -7'5 y h 'J i?;^. 1 2 2 - HJl^-iy 

t>m. 3 0 1 •••SElSssiT•al^R^^, 302- 

i^:^^. 3 1 0 -tT^ti, 3 1 1 ■■■mm%, 

i^X h . 6 0 0 "^SS^i^ V :3 > ( S i ) IE 
y-h^e. 6 0 2" V->i^@. 6 0 3" 

m. 8 0 4-y-ht&mm. eoQ -mmu 
7 --mMmm. eo 8 ->'N--;.>--i-'>3>i 
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